Different doses of lipopolysaccharides regulate the lung inflammation of asthmatic mice via TLR4 pathway in alveolar macrophages.
Allergic asthma is a complicated genetic disorder caused by interaction of the acquired and innate immune responses. Acquired immune responses to protein antigens could induce type 2 T lymphocyte-driven responses and result in atopic asthma. Recent studies demonstrated that endotoxin, LPS and air pollution-induced innate immunity induce asthma through Toll-like receptors (TLR). However, the definite mechanism of LPS-induced asthma is still not known. Here, we investigated the effects of different doses of LPS in a mouse model of allergic asthma to define the molecular mechanism of LPS-induced asthma. We found that low doses of LPS in OVA induced significant inflammatory infiltration in lung tissue of asthmatic mice. Histologic studies demonstrated that lungs of these asthmatic mice were characterized by the recruitment of both eosinophils and neutrophils, increased airway mucus secretion and the elevated levels of Th2 cytokines. A high dose of LPS in OVA can induce a Th1 associated response, histologically characterized by neutrophil recruitment, the absence of airway mucus secretion and an increase of IFN-gamma production. Regardless of high or low dose of LPS, TLR4 in alveolar macrophages (AM) was up-regulated in lungs of asthmatic mice. Our data demonstrated that the dose of LPS exposure determines the type of inflammatory response and a low dose of LPS together with OVA augments the antigen-induced lung inflammation in asthma. This study demonstrates that the TLR4 signaling pathway plays a vital role in the development of asthma and indicates the tight connection between endotoxin exposure and asthma prevalence in the clinic.